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INTRODUCTION 
For many purposes it is  desirable  to obtain extracts of microor- 
ganisms without delay and free from the changes Which undoubtedly 
accompany the procedures now used.  The present methods involve 
chemical agents, autolysis, prolonged alternate freezing and thawing, 
or  dessication  and  grinding.  These  processes  often  bring  about 
changes which may effect the nature of the extract.  The method of 
the Buchner press, which has been used for obtaining yeast extracts, 
while avoiding some of the objectionable features of other procedures 
is apparently not applicable for general use with pathogenic bacteria. 
It occurred to us that if microorganisms were frozen very quickly so 
that the ice crystals were very fine, and if this mass of cells containing 
the fine crystals were then subjected to sudden high pressure, such as 
may be obtainedby blows applied to a piston in a closed cylinder, the 
friction of the ice crystals might either disrupt the ce!ls or so change 
the character of the membrane that the intra-cellular material would 
be forced out.  The apparatus  described here was  designed to test 
this idea, and as will be seen, its use has given encouraging results. 
Apparatus and Materials 
The apparatus employed consisted of a cylindrical steel chamber and a closely 
fitting steel plunger so cut as to move freely without compression.  The chamber 
was made by cutting a hole, 1.6 cm. in diameter and 8.5 cm. deep in a piece of steel 
shafting 10 cm. in diameter and 12.5 cm. long, with a machine cutting tool.  The 
chamber was fiat at the bottom.  About 1 cm. from  the top of this chamber a cir- 
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cular groove was cut to form an overflow chamber having a capacity of about 6 
cm.  The plunger was made of high grade steel tempered at the lower end. 
The cells which were used for extraction were pure cultures of bakers' yeast, 24- 
hour broth cultures of B. coli, B. xexosis, Strept~occ~ h~olytic~, Pneumococcus 
Type II, a 5-hour dextrose broth culture of Pneumococcus Type I, 4-day cultures 
of B. dypktkeriae and a 5-day glycerine bouillon culture of the bovine tubercle bacil- 
lus.  The cells were repeatedly washed with distilled water until the superuatant 
obtained by centrifuging no longer gave the biuret reaction for proteins and were 
then suspended in distilled water. 
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FIG. I. Extraction apparatus consisting  of a steel  chamber, A, having a reser- 
voir,  B, and  fitted  with  a tempered  steel  plunger,  C. 
EXPERIMENTAL 
Before each experiment the apparatus was cleaned by scouring and washing and 
sterilized in a hot air oven.  It was then cooled, first by packing with a salt and ice 
mixture and then by placing into an insulated container and packing with solid 
COs (dry ice).  The chamber was then charged with 2 cc. of the suspension of cells 
and the plunger replaced and fastened with a rubber  collar so as to remain sus- 
pended about 1 cm. above the charge.  The top of the apparatus was then covered 
with sterile cotton.  After 20 minutes additional cooling in dry ice, the apparatus, 
along with its insulated container, was placed on a heavy metal base and the plunger 
struck twenty-five heavy blows with  an 8-pdund hammer.  This subjected the 
cells to the crushing action of the ice crystals.  Intervals of 10-seconds or longer 
between blows were allowed to prevent the charge from being forced into the over- 
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of blows had been struck.  The charge was thawed, by placing the apparatus in a 
water bath, and was then removed with a pipette.  After centrifuging, the super- 
natant liquor was passed through a B~rkefeld filter. 
All of the supernatants and filtrates obtained by subjecting the 
various microorganisms to  this  treatment were slightly opalescent, 
frothed readily and gave a heavy precipitate when a few drops of 10 
per cent acetic acid were added.  They always gave the biuret reaction 
for proteins but generally only a weak Molisch test for carbohydrates. 
All of them became more opalescent when boiled and in some cases a 
slight precipitate was obtained.  For control in each case a portion 
of the same suspensions of the microorganisms used in the experiments 
was frozen with dry ice, thawed, and the supernatants, obtained by 
centrifuging, tested with the biuret and acetic acid precipitation tests. 
In every instance these tests on the controls gave negative results. 
Morphologic evidence of cell destruction was obtained in case of 
yeast cells and pneumococci.  Practically all of the yeast cells were 
found to be without vacuoles after percussion.  There was also some 
evidence of  cell  fragmentation.  Pneumococcus cells  which before 
treatment were Gram positive, after treatment showed many Gram 
negative cells with d~bris.  After a  second treatment of these same 
cells only occasional whole cells were visible.  The preparation showed 
a large amount of Gram negative cell detritus. 
Gram stain preparations of B. xerosis, B. dyphtheriae and hemolytic 
streptococcus gave unconvincing evidence of any change in staining 
reaction or morphology.  The acid fast character of the bacillus of 
bovine tuberculosis was not found to be changed. 
DISCUSSION 
The microorganisms used in  this investigation were chosen with 
respect to their varied resistance to other methods of extraction.  The 
uniformly positive  results  which were  obtained  indicate  that this 
method should have a wide range of application in obtaining similar 
extracts from other species of resistant organisms.  The treatment  of 
frozen cells by percussion should facilitate further extraction of cell 
residues by chemical means. 
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of obtaining for immunological and biochemical studies fresh extracts 
of living cells, which have been kept at low temperature, thus minimiz- 
ing the changes brought about by autolysis, and which are free from 
chemical contamination. 
SUMMARY 
A method is described for rapidly obtaining fresh extracts of micro- 
organisms by percussion of the frozen cells. 
Filtrates giving the biuret reaction and yielding heavy precipitates 
upon the addition of acetic acid were obtained from the washed cells 
of cultures of yeast, hemolytic streptococcus, pneumococcus, B. coli, 
B. xerosis, B. dyphtheriae  and the bacillus of bovine tuberculosis. 